Study of the changes in optical reflectance relative to oxide film thickness by Maselli, N. F.
Lehigh University
Lehigh Preserve
Theses and Dissertations
1971
Study of the changes in optical reflectance relative
to oxide film thickness
N. F. Maselli
Lehigh University
Follow this and additional works at: https://preserve.lehigh.edu/etd
Part of the Materials Science and Engineering Commons
This Thesis is brought to you for free and open access by Lehigh Preserve. It has been accepted for inclusion in Theses and Dissertations by an
authorized administrator of Lehigh Preserve. For more information, please contact preserve@lehigh.edu.
Recommended Citation
Maselli, N. F., "Study of the changes in optical reflectance relative to oxide film thickness" (1971). Theses and Dissertations. 3974.
https://preserve.lehigh.edu/etd/3974
'' 
I 
:~ 
1' n"'·Tu,/i ·c···T--. 
·.t=l:P ·c. . i}'.~'"""1.'.. ·. -: - · · 
574' J_) V C> F . Ji,? CH .r/4' c;.- ,::::- s /"'1.,' 
cJrTlcA L ,(FFL. ec~T/?A,'CE /t:~r11lv•: 
Tc Oi<"/OE FJL./YJ T/(JC,<.-'V,=S ~ 
h.1 
.. 4 1, -F: /f-4·.5.e_ ://; 
ul·t· . . • ·1 . t .,- .. · .h· t· th· - H-- . t· -. . 1-": . . ··• d_ £Tr. ··:··_·_·,·_o·-_ .·w_·_·--t-.··._·h_: _ . __ ·ravi.o e_ . .1..i.g_;1.· -· , · .. -_- e ·-n.a .1.1ra ·o:xi -e 0 .., _ 
• •. • > 
-1 •. e, •. 
. ·• . . 
·"Wh-en: t-he 
.- . •' .. 
:r.rr~tJ;1e::tnat .i :C :e..2.._T~r :·· 
i;. 
:,STlJIJ'Y or· ·THE CHANGES IN 
OJ?t·t CAL. REFLECT AN CE RELATIVE . 
. TO OXIDE FILM THICKNE·SS 
N. :Jr .•. Mas·e.':1:li 
- . . . .. 
P.re.sent.ed t.o. the Gradu·ate· ·Cb:rrmi±,t.te.e .. . . ~ ' . . . . 
. .. - .. 
in 
L;• 
Lehigh. Un·i1rers.ity 
fl 
:, 
' ,, 
I 
. ·• 
:ii 
,, 
/ 
Professor in Charge 
. . 
.·· 44Ut 4 §!.~-
. . . . 
.Chai·rman of the Department o.f 
:ttetall11rgy a:n.d Materials Scien.c·e 
ACKNOWLEDGENIENTs· . . . . ' - .. . ·•· . .. 
. ~- ; . . . .- - . . 
•. A :sp.eci-ai. thanlts is ter}dere.d; t-o. !Jr., R- •· C. '.P-f ahl :o·f the Wes.t-e.r:h. 
.. 
-'.a~·e.a ,. fo.r ·th~ ·us·e o-f' ·h·is. l-&1Joratory a.p:;d ij:peci.al app.ara..tus and 
:gati.:9:q;_ •. 
·tak(:; -u,p. tthe: =ti:rnE?· o_f·· his. ·t.al.en.ted ·st .. a.ff. .Of tnat :s:taff ·w.y =q.ppre-
·C1.µ"V~$- •. 
and, J;\:l:.:f..c·-ia- who ·w.1:t·h [nfi::cti't_e pa?ti.$n_oe s-acrificed th.e- time which 
• l.V 
c··ont:ents 
-·~- ·- .. -~-~. .. 
.......... ·• .... ···: .. , .. ···.::• .. •· ..................... ,•: ........................ •· 
. . .. .. .... . . .. . . •· .. ... . ·• .. •· ......• ; . ..• .. .. . . . . ·• . . .. ·•:· ' .. ,. .. •· ·• . . .. • .. .. .. .. .. ··•·· . . ..• . .• . 
Intro,duc.t-ion 
. . . ' .. . 
Histo·r±cal 
. . . . . . or.±·g'in: o·f the·: J?:rob.:lem .. . 
o-:f t:he., ·J?rob·lem ........... . 
·. ... . . . .. ·• 
• • • • • • • •• ••• • ••• ··'!' .• • • 
• • • • • • ••• .. , . .. ·• ... . ~· .. . ·.• .. ·• 
Back:g·~·0.·1ln.U. t II .• ·. •: ti ·• 8 •••.•• t e .... e •••. e .......... t t •· t t t t t t e t .• e " :,· a ·•· !1 .• e O •. t •. e f! ,i t 
• •: .. e.: :, ·• It ;•: 9 a::. 9 -• • • e: •·· • .. ·'.I'··• • ·e, .• -~- ·•- _e· ~-• ·•· • • • ~- -~ e: ·.•. ·• .• ~ 
J?ag_e 
. . -· :.• lll 
1 
()· 
t::· 
4 
5 
ll 
Expe·r·i:tne:n:tal Method .•.•..•• ,_ ................ ,. ,. . . . • • . . •. •. •. .. • • .. ... •. .•. 1.5 
. . ... .... . '•. .. . . . . . . . . .• . . :.,- ·.• .  . . . . . . . . . . . . .. ·. :·• . . ; .. .. . . . .. . .. 
• .•..• <• •. ·• •· • •.. ·• .. • • • • • • • • ·• • • :•: •. • .. :• • • .•. •· • '• ...... · .• 19: 
Furtn:e.r- :a;r:eas of S:t-qcy -.~ •••••..••.• : •· .• ·=·:. :• •.••••••••.•••...• :--••.••• ·•: ..... • • 2:5 
·:Conc.luding 
.. •.• . • ••..•.•..• ·• • i,. .• .: • ii . . . . . 
..... • ........ •: .. ·• ... '·•· ... •· . 
• • • • • • 
•· •· •, •·· :t • • ·"· •·• e. it ·• • •. •· •.. ·• •· :• .• .• • • • • ·' :e: • • • • • • • ·• :•. •: • ·,• .. ,·, .-• ·• • . ·it· ·e: • • • • • • • • 27· 
· Jri .erttra e.-s •· • --: • .• •· • • .. .• •. :• •' • •. , • . .• • • • • • • • • • • Iii· •.. • 'Ii." • • • •. •: •·. . •. • • • .• • • • • • • • • • • • . • 3-:l 
·.Bi.bI.·i ogr:a.Pb.:Y .. _ .•....•.... •· ...••.••..••.•.•.•• , •'. ..................................... • 
Vita 
" •. • •· • •. e ··•.· -. • ·;.· •· • • • • • • • • • • • • ·e ·e· •. •· :!' .. • • • ·•· • •: .e•. • ·• • e: •· e .11.· ·• .• • • •.' e>e .• ·.-· .• •· •. 
.. 
:5::s. 
1.-
-~e. decr.e·,asi_r1~. 're.,f'lect:ivity wi.th. i·ncreas~r;i_g ,oJt:Lde fi)Lni_ ,¢an b:e modE;·J;.e:,__d 
inathemati c~lly. 
\ 
I 
II 
II 
,, 
I 
,. c.EF:n:ti~ati:QIJ. ,o.·f h·igh int·e:n:sity. me-rcury-xeno:n arc· l~p .rtldiat·.ion it1 rte.at~ 
·o h_y t·h·ec: vacuum- <leposi:tion :crf about ~O.O.O'A o.f a~unrl.num ·on the. :rticke·1 bJrse·. 
c3J:1d ove.rq:0$.t,.e:d ·trit.h a;rno:rph·ous: sili¢·a :e.v.apqr'~t:e:d by an elEtc·tron gun . . . 
. 
I.t. als.o ·p:ro~. 
··f 
·,, 
• 
3 .• 
·n·.i·trogen to _provid~ a: more :in.e--r.t .a.;trnosphe:re· for th·e system.. Trris 
I 
:r~f:1~::C·t-ors. de:'teJ~·iqrated ·as. q1+ic:k~y as· this p;rre: :a.id.·. In ·acl.diti.oh, not 
gII-d .. coated by tl1e s.·am.e :_q·o:mmf=rc:t.al ·s:µp_p.1:iers as. the or,iginal e]_:li'p_s .. o.i.·dal 
.. 
·al.1.;1roir1um inte:r:f~~e may· ·fu-q;ve been respo:ris:$b·le for ·the .a.egra·aat .. iop._ 
1· 
r 
e.)q)o.se:d. -t-o the '·inteJ1-se :r-adia:t:,ion: o,f 1.000·. watt me:rc·µcy·-xe.non ·1.amp-. 
The:se·· we:re. -~ :plai.n nickel substrate,, a :ni~keJ._ s11"bst.rate w_i:th. only the 
th-e.· alutnl-n.um from the nick.el ·w.±·t.n :s-:i1ica ·anti ove·rc·o}tte·d w:i:th. silica. -· . -. : . . . . .-. . . '. - . . . . . ,· . ·• -- . . . . ' - . . .. . .. ' ·. . . .-.- ., .... '-_ . .. ' . . .- .. .. . ·- . . . . - . . 
.origih:al refi:eqto~r.s. 
se:en i.n .Fi:gure 6 . 
·stat·ement. :of t"he: Problem 
. -- ... , .. ,;,,- ..... : . :-·" . -.- .' .. · ·,-. ; 
·0.11· ·th.e.:s.e op.serv.ati:ons. Specific.ally, ·the :purp·os·e of thi.-s 'study f:s to 
:·in-ve.sti_gate tn:e e-r·:r~·ct of exp.osure o::f:' urico:g.t·e:.:d, frx::>rit :.surf'~c.e .a.1:1-un-inU:!n 
I I 
I 
I 
I 
l 
I I 
/ 
(A 
.evap·orated ·aluminum .:deter.i,o:riirt.·e·s·· in: the ult-:ra.vi·.0.1.e·t r:an.ge be.l.ow tJ:1~ 
o· 
w.a.velengt.b of. 2000.A. upon exp:osur.e t.o· air (;5 ~ .6-~. 7). ''.It -ip· al·E,.:o re-· ;" 
. . . 
fo.·r-mation -of .a ·txrin oxi.de film :dri ·the ·refle:cting· s·lirfa"t~e ( 6, 7, 8}. 
:Berrtirl_g., llass and Ma,.0:d~n (6.)· have shown> ·t-hat th-e bxide- film.. on freishly 
.o e·vapo:r;at·e:d very hi·gh. ·puri·t·y ·alutrtirtum g:rOW$ t:o.·· .10~12A flftE:r one hour -.. · ·.~· . 
. 
0 .. 
:o:-f exp.0$·-U::t?E:: t-o :air·. It r.:e:a.:e~nes: ·1:-5:.A. a·f'te::r tne fi·rst. dey ·an.d, e.lrrrost 
0 . 
c·e·9-ses: t·o grow afi-e:r :_@. rnon·th. wh.eh ·it• is: ·:q;bc:Yut 2'2·A ·th.·i .. clt. Th . :1··s.-... 
. . . - .... , 
' 
0 
·vE!;l11e .of about :40A .(.8_,. ·11)- will b:e µgeci as the· ''·maximum'' tnicknes•s 
t-.E=ct:ihfs fi.lm .g::r:-qws. ;:t_s .lo·ga-ri:th.oo>c: -(9, .. 1.0·:) at; r:odm t.e:qiper·c1twe an.d 
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e·v?1,porator where pla.tinum ari9-: .c·ar.bort are dep·osited at $n' }m:g:le .o·f: 
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·a:p.pro:x:imately :]b . 'r.he :pho:to:graphs in :F·igure.s 1 to: 5 ·ar~ the: :re--· 
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